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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device having satisfactory yield, and production of the 
semiconductor device with high productivity. 

SOLUTION: This semiconductor device has a 
semiconductor chip 1, having a chip electrode 10, wiring 
5 connected to the semiconductor chip 10, a soldering 
bump 12 connected to the wiring 5 and a substrate 2 
formed on the semiconductor chip 1, and a resin layer 21 
is provided on the substrate 2. Thus, the warp/ 
deformation of the substrate 2 can be prevented and 
further, the occurrence of break at the connecting part 
of a printed circuit board and the soldering bump 12 
caused by the warp/deformation of the substrate 2 can be 
prevented. 
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S8B$*lSE**£, ElllJh0l?r£0ttBlc&J&£*k. IE 

mmirz>mjE®mi)K m&±.\cwtvbtixti:z~t&m 

t <b * 5 r 1 5r i -f 5 3 Xtttt** 4 

[0 0 0 1 i 

[«e*<o8Efl?] 

[0 0 0 2] y 4— 3?fi. *^«&3§tf>fl;«&tt6 

tic £.9 ffj3$ Lfc*T-«»ro/J^«fiflsaJff totLTV > 

[ooo3j ^wflc^-y ^**SHb**sM-a 



ity^t^lvf^^ (wireless bo 
nding) #S;a5ffl^ib;h,3£5K/«£oT#fc„ !7-Y 

(gang bonding) <t P^fcf ix 5 „ y-TirU- 
^jJxi^X'f Is-yjj^tD—ot LT> TAB (tape 
automated bonding) ^S;/5Sfc-5 0 

[0 0 0 4] TAB^st;t?(± x ^->^R©iKKtMk*)ig 

DFM^ixfc^^wiaisffl y — Ki s> yrowss 
-c#*<&E**fT5. <pxi>. ^#f^©fy7i 

/^VT'^V-r'^ (inner bump bond 

ing) iv^„ ro-f yt/<y/jjfyf-f v^Ji, #J 

i^¥8 - 1 0 2 4 6 6 ^{zm^^tlX^^o 

[0005] ttn&Lti'f y-r'ti'-rtfy? * -yptttt 
m:*<o*mwM<n-mm.TM*m 9 Rvm i o 

9 (a) tC^i-«t5(C, ISft+tfmiaiWJKy^SK 
^ ; fi"W^IS:7i'^A/4^^5*«2^ffl^So ;©s« 

K> BI»5±K:»4*3»a4asifc*ti-cv^5. ;© 
S«2«cttBBp*B6^K:ttibtbT^5 0 
[0 0 0 6] 12 9 (b) izmirZol^ flfflEStt 

2M«7U-A7tl£t5 t |§|9 (b) (DmmmZ: 
12 9 (c) 19 (c) 5 fc, ^Jg-^u 

-A7±(Cg|S2 3r^:«i-5„ W&Z^m 
£"J4;45jg£ftTi/'«/<£V>H;45&s;7 u — a 7 £gH"5 J; o 
K*K 2 -£r^®ih-5„ 

[0 0 0 7] ifcte, 129 (d) &tfl29 (e) (129 
(e) (il2 9 (d) <DMffim) fC^-f-J; j ^SJft:^ 
s/^l £Sffi2±U:ft,g&<&B&*l.-Cir sz-r^ 

[0 00 8] »:IC N 12 9 ( f ) {c^-^-j; 5 (c, ^feSfe 

SrfT5„ I2 9 (f) lc*$ti5#yf ; ^v^Wf : ^7' 
tffil 0f^jficoffi^:l2Srl2 9 (g) (c^1" 0 r©!^, 
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5 a i ^<75^m t mm. 5 £*»&-r sis t ^s-a-^ft: $ ti. 

[000 9] ^^t, 110 (a) (d^-f-J; 
frf3'7 , llWfc#llB9S:«»rtf. *m#*y 
^lWf^lSi 0^^g^tLT^5ffi±(c:«— AS: 
Sr«lli-Sfci{>t»fbflt (S iO 
2) ^©»»ffll3*SJ6$tLTI/^*s, fflBS-fbC0fci6l2l9 

(a) ~ (f) fiOTlO (a) -W^«««BS-f So 

r©Bf^X" : ft'5 12 9 (f) ICTjk-t-TMnmc 

T«litfe5^H^>'7'l 2 5«B^»C, « 

vm^M (bi^l^^) -rs,, ^-c, no (b) \z. 
i 4 1 *m'<>-7 i 2 1 &shh--5. *fcki, m i o 

(c) KTjrTJ: 5 S«2i^EB^^7°i 2i?)Sa 
5i*Srfit«-r5^fe(d % fffl/<yyi2i:M2i©g 
tt»(cMHMItJlt 9 1 iS:16-f*», *L<tt, t'jj > bfa 

0io (d) i^-f-ipic, ^h«i 4iM2i 

oratcttjkwjng i 2^aALfcc7)t>iD^s!{ii^*s 0 

[0 0 10] 

*l£S-5 0 fflz.t£. miO (b) (C^$tb5XS^*3V^ 
T, ^y7"12iy!)yFSl4i©gMfi2 4 

■tzt t h^m-tzm (/<s(t* • eas) tag****) 
1 2 5t; • 2 4B»m]fT5. £e>i-, me^iKKBo^- 

^ * H/^y i 2 1 7"y y us 1 4 i «>gm»«>ffg( 
&3£B£- 5 o~+ 1 5 oTcrotsa-easaEffrt-sit* 

Tfcfct, r. <D?fiS3E{t:05Xg&gc5if-f $ jut& 9 igf 
r t (c «fc t) mfESi^SB05«6»f • MS»co^^$rH2 U fifj 

[ooii] *>&#mw*mi8.i-5&tf&<oB& 

5#fr, ^tmtKD&T&m-t, 3ppm/t, 16~2 
Oppm/t 1 6~5 0 p pm/lCT-fc-So ZCO^O 



(c, Mftf-y^l, £K2. XtT^y VhSl 4#-t 
SJlSfcfcSi:, MMW*:AS/h3^¥4fttt^y^i t, 
5S«2lcS?)j)^C5 0 rcoi 5^S«2(cS ( )^* 

est, we^frsg««>^-y7Tt«i o tiansjb^ 
jfc«*ftfcA*y ki 3 tamam*. 

m& • mm s &±ir?> e ^nnux-h 

-f\ 2(4, y<y Kl 3, /yvhtl 4, f^l;±oT 

fs*i&Mg 9 1 1 ^m±mm 9 1 2 ot^n^nwa*^ 

[0 0 12] iteJdAD^T, d 9X1/131 0(w^r^ti5 
ft*«)i|t«#:»llfc*J^r»±, Hi 10 (c) (C^-TJ;5 

*sa/<y/i 2 tSS2 ^038!tt«E(cMttWffi9 1 
lass^n-cfts. r^jcif), *«2 t^m^<^y'i 
2t©^I«ffinrt^-c#s 0 La»Lfc# 

r©M?swflg9 1 im a«2 t^H^yyi 2 

1 2 try V h«i 4 k<n%iWiM<?> ! ft!£$:+ftmit>Z>Z. 
ktt-V$&bltnMl>A*1z\t\ — iio (d) (d* 

7"y >" h«9 1 0 i:WSic^a^?t«-t-5fc*IC, 7°y 
>h«l 4 tS«2i:rop B l(CitUi»fflg9 1 2mt!$.£tl 

»5^*f ? ri ffV > h«l 4K«*tufc»» 
7"y ^ MRi 4 i£«2 k<Dmiz 

[0 0 13] *|§0JI4, £t±Ott*a«f|C*j^«IWjB»w 

•So 

[0 0 14] 
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[0015] ^ziz^o&mR^v > bm<Dmm ! m& 

£9 • »fiHLfc^!) v h«£ftffi««£:(D»tiH|S 
Sr*i-5*tbSmi <Z53BK<D¥«tt3£«lc:<t.5i:, f-y 

Kih-f Si 5„ J^Jbt-ct >3 s #@;£9;$s&#^ 

?S£IE1i1i b LTt±, 0iJx.fi, IftljgJI, ^cof&T-e/w^ 

[0 0 16] *mStiB2<BJBI3!Jtt, ^-y^TtffiS: 

% LX Z y?*b. ^#^y^ , ±<OBr*«)'tt 

« JilciS: tt e> tuT t£ 5 r <t Sr«p|S b 1" 5 "0 *> 

[0017] - r(c^5£«t7°y v Ustwiiii 

/5Sfc£9lc;ftt< /£5ig^{c:s:9 HfrflB 
S«w£9 • MIOSIS Ui?*y v b1RbH-&nMb<o 

5-tm5 0 i"**>*>, &&bv*V >h&b<n®M 

^im^am^mMi-tizbx, m&m&ns.*) 



ymmzft Lxtiz v ?* b, smm-y? '±<d 

fc=?yy*±\cj&f$.£titzmfab*mLXteK), Wfc.b-f 

y > b&t<Dim&m*mfe<Dmwfti£m.mi-z>miEm 

ffiAK &&±lcmi-t>tiXti:ZZ.b\c£<o , Sl£wg:9 

^(-jgHLfc7 B y > bwibftnwmbn&jfcMKiott 

rrtv^JKEWHi: Ltd «*tf % WffiJI. *<offi 
[0 0 18] Sfc, *tH«*3©*Wtt, *WlX 

&*mmm2<n&w<D!tmfrmmx$>ox, mmmjEm 
mtmmmxtbz r t zw&b-rz* 

[0 0 19] ±1B«<a*r*-*-6*tb**3Wl8W«)*i» 

5 , mmbzfv^bmb <nmsemm<nm&-\-&{zm he-t 

7"y > H«i:^<BJ*«twS5«a8ic*j»t«WEWrO»**r 
Kihi-Sr i^T-#5. «±(ci<9, ^^c^Sro^M 

[0 0 2 0] *fflSl4W|8iti < f-yTW&k 

tLt^S^fyrt, ¥m.#^yy*±<Dmm<v& 

m\m^ti, ^yy*mmic.tgffi.ztiz>&mb, mm± 
wxfoz>o 

[0 0 2 1] ±Mffi!iZ&^Z*iiimm4(D&W<0!tm 

b. *m&^ys'±.<Dmfe<nGLmmj&zti. fy^i 
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[0 0 2 2] *HJJKiB5 0>*iBM: % *tH«SSg 3 X 

[0 0 2 3] ±.KMOLt:1rlr&*:tmm5 0>36mn¥m 
[0 0 2 4] ifc, *aSHS6<0*W»4, ^s^tM* 

[0025] ±iE«^srw-r-5*t±iP^ 6 <D&m<o¥m 
0 mssm ztetis.-* s r t id j; 9 , as±»c— «»c:fl:»sH 

9l£=* Hc»j6i-Sri:*J-C#5. 

[0 0 2 6] Sfc, *tMMB7©*9lW:, ^-yTTlffi* 

w b zw&b-rz>*mftmm<omj!kif&-?ibz* 

[0 0 2 7] ±IE^)SSr*-r5*m^m 7 <753gBJf O^aj 

5„ 

[0 0 2 8] 

a ant, *&w<of&i<Dnm<o]&m 



[0029] *wn<r>nmmm\mz>*mwmm-$. 

B G A (B a l l Grid Array) fUttC 
SP (Chip Size Package) &<0/<y 

0^ 1 2*$<nfi\.&w,m&¥mt*<?--y7iw 

tciEa$tv57r v— fy (Fan-in) tSitSr^TL 

1-s<>y?$> ; r j "y^f (inner bump bon 
ding) ^5t£rffl^T§«££;ixfck<aT*$>€>o 
[00 3 0] Jfcld. *&%<P^llftCffi3^ttg£|t<DK 
01«riM!HLTIMH-*. *1\ 01 (a) 

T, *«2«:JH,*5. r<75««2<0-±H(>lttS*^J3 

2^©|U»<StSr#iti"5i:, SS2fflff^li3,0~5 0 
ymffcSfDWJLV^ £K 2 fi^K y ^ 5 KW 

{C(iF^PgIS6/45^itlbnrjo9, ^<75X®T-rOgiPa5 
5, 

[0031] ftfc, in i ( b ) ic^-r «t 5 (c, wie«« 
2 sr^js^ u— a 7id@^-r5o mi (b) <nmmm& 
mi (c) ic7jk-r 0 mi ( c ) t^ti^i:, 

?i^J4^^|$tuTV^7 , c c^^ffi^JS7 i^-A7iSt5J:5 

[0032] ftt, 01 (d) &tfBl (e) (111 
(e) figll (d) (DffimmX-foZ) (C^i-j;p|C, 
^Cfls:^ -y y° 1 SrS« 2 A < •KB** L-T-tr T 

is«« 2 £ y yu ^^*-r s 0 s/ 

**, ^yTTWil 0^fiic1-5^S£ LTI4, -jRtc 
[0 0 3 3] Ull (f) 

^«rtTi.\ J-y79Ml 0 kEMS k<F>m-&*fto 0 m 
i (f) $ti5#!yf-f v^rof yT'lSi o# 
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£ofc*:0£0 1 (g) l^-fo rco4t-g\ fS\l±#(73^ 

T, s/ 1 0 Sr«fig1"-5 A l $ 

[0 0 3 4] isfcfc. Hi (g) |C^$ix5XSiC«tt)# 

±fcKBLfctf>*>, HI 2 (a) Ic^fi ? mm.2±. 
-v 5 ^ 2 3 «rffl^T«MBJI 2 1 trfllftUcJ: OJRriW" 
6 A> lb * D , * y 2 5 £«i§ L TlS 2 ±KtttJliJI 

2 itmfcztiz. mmm2 1 1 L-tti, ^y^r $ k» 

t)L<lilS2i <3 t*tt^«WSfiJ|tSr*i-S«-«.Srffl 
rcoi^ld, StS2i^K fcL<f4*«2i 

T'#5 0 S/c, 0 2 (a) <75i£;*;0£:0 2 (b) {C^ 

-To ^<ojMX'SM5±iz^my<^zfi 2tm 

f&ZtiZUMU^ 0 2 (b) iZTjk-tkolzffimEflftm 
Kfflffl-?*? 2 6*s|S:g$ix5ot{c:j;tj. @2 (b) 
.8:0*0 2 (c) (B2 (c) UB2 (b) OT»E0) fc 
*^5J;5i:, ^IpS527 tfJBjfcSfi, 

JBdl-f 5 r. £ \C J: <9 . -a{dj£®ffl<D«flgji 2 1 5rS« 
[0 0 3 5] iSWc, 0 2 (c) (C^-Ti^fC, ^ifitfls:^ 

ro^s/T-ami Orisg&g^ft-ci^SEXlcifi— ASK, # 
jS^^ s/ 7° 1 &&mi-Z>tiiib{zmitM (S i02) ^<7? 

&mi&3i>m£tix^z>&, mmit<r>tzibm 1 u> ~ 

(f) WH2 (a) • (c) - (g) ^WfBlfctt** 

-r^o 4*, * *f y y 1 9 ©a*r 

*3^*w©^T?fT5i»t>0te % 01 (£) |^*tl 

ewmtcllJfeLrtJ:^. ^ <btc. E»5±lc:*ii^-c\ 

pgf$2 7 rtwj&sp^ M£l,<tt4l+*e«>feo«a:>& 
*5'<y Kl 3 SrJfeL AWE^y Kl 3_hfc, 0 

2 (f) (c^-t-J:5(c, ^ea^vy l 2«r«WW-5. r 
*6o#t Lxm%L<\*ffi+&<DVtt> l 9lZ^ A 

um<nmnftm^%zm^xi>£t,\ m^x. 02 

(g) Ic^-f-i 9 (c, fcfliA©«#*»6*789J« 



^(c, 02 (h) (c^i-J;5(c, ^7^^#^->^)!i^ 

[0 0 3 6] 0 IC, 01 St>*0 2 

fix 0 3ic:^$ix?, «t 9 id, ^gBfiftl-efcS^ffl^v;/ 
1 2jJS^«:5 1 s/7 , i±{ijEB$n5 7T>— <v (F 
a n - i n) Mjg&fi 0 3 iCjjH- <fc 5 

«Xfe«t^$*l5^Ba^>7 , l 2t, ^EB/^V^l 2 

m5±IU&*£;h,fca£«2i:«:JfrLT*D, S«2i:7 B 
ii^hfiU iroiRU»»*Sr-g-fc)-&5fcjf>ro*iEfll«i: 
LT«JB»2 iasaE4R2±fCR»tP,n-C*5. 

y^i, s«2, >- hmi 4<D$m&mz. m 

ti<Dm&m*. 3 p p m/t:, l 6 ~ 2 0 p p m/t, 
1 6 ~ 5 0 p p m/ICT-fcSc — WBS 2 1 (C^tK 

K<fc<9, 7"y V ht£l 4iS*#<cJR«ai**#^-5r t 

s-t* s b, ^Ea^vn 2 i/y > h«i 4 tog.^ 
[0037] *mn<oMmiz&5¥m#mmcis 

^Xit, H3fc*-fJ:5fc, E«5±T?*>-3-C*tE2*s 
^•yT'fliffil 0{c:SLTl/^a5^SgPfflJ2 7^RJt N 
Bt1EiSPSB2 7{c#.ffl^v^i 2arR»tTl^is, Stria 
fflQU2 7SrRltrc7)§fla*|5 2 TCfpa^l 2^rR 
B-rSfUJSl-, 0 4SU f 0 5^$ti,S4 £ *#:^B(75 
J:^(c x *K2*s?-yrit«i 0^C^LTV^/j:V^Iaji|5 
±Wgff^SP^Ic:^^KPP$R3 7 • 5IPSB4 7?ri9: 
It, rc73^pg|53 7Mffl/<y/l 2SrRfiLTt.J; 

H4 tc* $tu5 i 5 fc, ffl 
PSH5 3 7 5r^#:?-5''7 p i{aiJ{caS:Jt, roWP§|5 3 7 

m&mmti.xn?>ztfcxzz> 0 bs^a^ isiof 

1 W^MWtRJt, wC7)MPa54 7(c^ffl^<^yi 2SrI£ 
fii-S7rV-T>? h (Fan — out) «iS^W-f5 

[0 0 3 8] *^B^C08lJro*J|c7)^Ji(c#,4^ 
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m2(Dmmwm) men, ^m<D^2<Dmm(omm 
ic« 5 ^m#mm.<nmm^m^-r m xh s„ 
[0039] ^■mmmm^^^nwmm.it. m 3 

V (Fa n — i n ) M^Z^L-XteS, ^HJfe 

xm<p(r>mfc2±i l zffimm 2 1 ^wj^j; ^M-rsx 

S (E12 (a) fd^^tbSXS) cDftb9(C, HI 6 

(a) (C^1-«t9(c, OT§^<bft£*i3i£->- h 6 l£X 
« 2 ±1^^*1-5 r t J; f) mm$:mk 2 ±CMt 

S(-J;ig#b^c^^M (El (g) (d^-T) 
I^T, H6 (a) (b) iCTjk-fkoiz, 

^*siH^stg2 jbid*3ii->— h 6 1 zmm-tZo z\<d 

R, «•>-- h 6 1 t LTIi. &&W<Dm 1 <75S?J£ro^ 

ffi(-«5¥^^M(c:ffli/Mbn.5»«gJi2 i tmm<Dtf 
h 6 1 <D-^M\z&mm6 3 ^ffi-r^ t tc ± 

•9, S«2 tW^*^rtT9o rroiplc, WI12 1<?) 
Bmcffl&i/- h 6 1 ^ffli/^wirlcj;^, ffifiElc^fll 
SS:JFMi-5i t*5 T ^^, o Jff&v— h 6 IK 

MPn|5 6 2 7)^fegg:ttbtiTv^t.(0^ffl-t-2,r tic: 

<fc>9, mcOX^(C*Dl,NT^ffl^-<>'7 0 l 2^1S{t^,tt'5gl5 

(c) (C7F-r<tofC, MP§i56 2jK$|5c0f L 5'7 ,, S^l 0 

K6 4(c^ffl/<>-^i 2^»«-t-5. H!2 
(f) RXfm2 (g) lc^-r*^B^co^ 1 cc^iSoff^ 
(-^5^^aw»litXS<!:^«{c, ^-gl5®fii-e*>5 
#ffl/<V7°l 2 5r, *J|E^Pa5 6 2 K&tt LTlifrf£¥-ffl 

[0 0 4 0] *^B^COglJ(7)||»^^ffi{C#5^ 

(mscommmm) urns, &&w<nm3<nmmnT&m 
*&w<nm 3 (DmMcDtemiz&z^mitmmz^i- mx- 
[oo4i] *&m<nnm<nMmizmz¥>gti:mw.\*, 



r, * b°mmm*btezm&2t>imm£ti, rco 

S&2±fC&£fc5;JS?FM£*l, r«ffi^5 JilCiBH^K 
17 1 ^^$tuT^2>,^-e, ^ti^s^li^* 
£lJ4£^LTIfil|5;6S15j££ft, i(7)id^5±ica«2 

7°1 2^ft5fci0CiP^7 2tfWLtfhthXio<0 , 
muUl 2 (OjS^|5(C(i. *6o 3^-;/ K6 4t>m 

tt^tLT^^o &&.2<D^-yrfmMi o tmi, 

Tv^lfP^^ii, ii?L7 3^|§;ft^ti-C*3f9, r»ii?L 

7 3(d(i^^fb/«cS«ft:7 5^5E^$4xx*3»9, iCO 

[0 0 4 2] ll8(C^^tL?)*^J£roff^lC«5#^ 
Sieii, 127 (b) fc^ixSJ; 51-, lEiS^UJI 7 l 
±(CH12 (a) (C*$tT,5*:^K)^l(D^Jfe0^ffi(C 
^S^fr^gcoK^ffi.!: ^{CTOJ^ J; *) Wflgjf 2 

1 £7fMLfc.co*>, 0 7 (c) \C7jk£tlZ «k 5 ^BB 

wms:ommxmici6\,^xte, <o mmm 2 1 £ 

^Ufe^s, H6(C*$ix5*^^om2<0*te(0^ 
{c#.5^«^ero«!5tXSi:|i]^(c, 

[0 0 4 3] 

^iE«»^, mm±.i,c&rtbftxti:Z)Z\ tfcj;'?, 
tc*3lt^fiS»rO^^$rKih1-5ii^T'#5o tl±(cj; 

<o. &®*vtftkW£*mte : mw.t^x'&z>z\t&x% 

Zf&Wzb LX, i&^x h-efc^^Mti LT#5 w 
[0 0 4 4] Sfc, *%0^(c#5^#:^g{cj;5i:, 

mmt>'\ mmMctstiibtixtezzkicxiQ, s«^s 

•9 • mBZW±-tzz ttfx-Zztiib, SfrlEStgwst) 
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